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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a proton conductive film excellent in heat resistance, durability, and 
proton conductivity even at high temperatures, its manufacturing method, and a fuel cell using it. 
SOLUTION: This proton conductive film comprises an organic material (A), a three-dimensional crosslinking 
structure having metal-oxygen bonds (B), a proton conductivity importing agent (C), and water (D). (i) The 
organic material (A) has the number average molecular weight of 56-30,000 and four or more linked carbon 
atoms in a main chain, and additionally, (ii) the organic material (A) and the three-dimensional crosslinking 
structure (B) are joined by covalent bonds. 
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9 

ai;^^*^2 0 0J«±, 2 0 0 OKTWt 

[0038] ztc, m®&, Mm&zmmi-zt, 

hy^f-t^y, ^iM^uy, ^^/-^y, 

y:/i/y^fti*^if "btu ^ti^ws-a-^iSrfflv^rt io 
[0039] rtvibffl*^fCtcf4, -Y^e^ns 

[0040] *r*i^« (a) icte, ±fetfc* 

4ig||yT<D{S7M4«tJlg (E) ePiTtiv\ 

-c\ «7Ktt^jiii(±, *£5»i;%m:-atpri«-e# 
(e) 7°u h^temm'xx'hz* 

[00 4 1] {S^KttOT^-^rit*^ «*tt«flg«§ft 
££14, »SH4^Ki>?JI&5;^ (A) 1 0 30 

omm?W>\z&tfZfc*.tefflm<»'aGm\*, iiS, 5- 

9 5fii;g|5, #£L<{il 0-8 0M:gPT-fc3„ 
[0 0 4 2] 448, (A) O^Ll«©l 

200~20 00< *yxf l/y^y^-yw^ 40 

filfly&SH****?! ioo~iooo T-fcS r 
[0 0 4 3] t&T'fcKB^S^ #3PJIc:fo^T 

(a) k&m-mm'&&zGi-z>3i/kK%i 
mm&fc (b) i©tT-*f^iaot^$ 

1) (A) li»LT&P>^i:*3^^«Jt 

ft (B) i^nJil^ «SJx.«JP*^)llH4^y^£^ 50 



#Hfl 2001-307545 
10 

2) 3 ftTC&lflfigft (B) WLtfo?,^C»t» 
« (A) iR^^Ite^J^ff-f y->T^-hS, 

[0 0 4 4] ±E2o«M«H, BtI#W^ffili, <k 

s„ tij#co*ffiT'i±, ftmmm (a) icjp*^ 

X\ AP*#»ttv-y^Sil4, 7KirRtSLT^7/-/P 
(S i-OH) i^tStWffcot, #Jx.tl\ ^-Y* 

[0 0 4 5] %®.Wg. (A) ICJP7K^tt->y^»*^ 
ALfcfcrowJM«f!|i: LTtt, fx (hV^h*->i/V 

/p) y**y, ex ( hV*- b^'y->D^) ^*ify, f 
x ( h V ^ h y^) fx (hyinbdf 

-y-yy^) /-?-y, fx ( h y 1 h*~>->])M 

>\ fx (h y^ h*-y-yy^) Kx#y, fx (by 

jxhdrv">y^) fh7Kf*y i^O-KiR 1 
3-, R 2 x —Si— (CH 2 ) -S i — R ' 3 -» R 
2 , R 1 14 1 Knifi'l, y hJrv'S, ^h^r 

vs, ^y^h+v'S, t-Zh^fv'ijfciiii, r 

Pf/US, x(40~2C0S|^, n(44 — 2 0 
•T» ) T-*^^5^-g-#), #y ynf UV^y 

litttSsk iS 0 R n * r-y-^yyuj ) , ^y^y^uvw 

h<o mmit^T.mtm. r E p i onj ) , * 

y y h©*S§l5&t>V3l(4ffliJ«('*P7K^»tt-> 

A7-^J ) , 3Ky (xf i/y-c o-T^n^fv'f^ 
(A 1 d r i c h?±$!) ^^miS^tvTV^ 

[0 0 4 6] ^Wm%&. 7k®?S, 7?/S^t 

-rstoT-foixtf, msR»3- h y ^ N^->>-y/uy°D 

BE 9 0 0 7J ) SrS^^-frS^tl^J; 1 ?, 
Df^T^^tSJ^S-frSrilcJ;!?, M$,\^Wm 

^^W^^ft^-g-^^-rstwt-foixif, by 
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%\^m®>mm*5}M^s y ^mzmA-rz r t &x 
3-#&;f$tt-£-ft^ /^-t &m&-rz r t k ± o -c* 

[0 0 4 7] ±|SI'0iJ^Lfct»f4, ^.tLXmmmW 

|g»&ar££frft^«SBT\ *M#j«4n;:AP*#$tt-> 
v-y^ssrifi^tp^^wn, *^*v®es, y>$ 

S^C^S ; tKKS ; 7^^)AlfCgIS«lf 

8?tt->y^*^if@^tf^«^Kii, mmm^m. ft? 
tmiatmz.mm^^, at> ^iiooo^T 20 

(^W&ffli/^ritfSffSL^,, ^4/551 OOO^rfi 
< 14, 6 0fi4%«T-CfcS. 

[004 8] ±fB*J7K^?tt-> y ^g<£>^*T*f4, JPTk 

^y^ss5fe<D^^*js^fi*^ iaa%~3 oii% 30 
[0049] *«»it^*i*^«ttv' y ^mzmx Ltc 

y /US i ##»i*#A¥RJS*i:: J: 0 3 &7u*fii«5ifr 
(B) &#ric1-5fc»» WJ©3»c5E**«Jfiftc*^fijli- 40 

syy y— Sr*px.ft< xh 3 Lo^x.^/iv^s, 
[0050] r <k 5 ic, #«»Stfc Jp*4WHtti/ y )\> 

8y&dsj:9i«*9, Kfi-efflv^i/o h>&*mmkL so 
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Ttttt»-ca*LV\ 

[oo5i] ^emcjoi^-ni, mto&.ftx-httmm 
it (a) t»fa^T'&s^s-^*M-a-^*-f5 3^ 

5c*flWliSft (B) «r«#i-S-i:K:J:9, ft#ft»& 

JflWtBfcfi£0>±«!9* 1 0 0°CW±t-fe5r t5rwv\ 
if 4 L< f± 1 4 0*C«±*:Jg-r. 

[0 0 5 2] 2. &*i-|tiRjie^*^i-5 3*7E*flWI 
gfr (B) 

jgft (B) , ^p M/e»ttft#JH (C) (D) 

mmmrni* (b) (a) 

[0 0 5 3] rrt, &*-KiRJ6-&«:*"1-a3jJc3c$K 

(b) ttt, ^/wp^^a^ 
<o#jr5e* i mK t a* h ft 5 &mmm& m^-r z 3 ^ 

(b) (4, -mc, M7kttM&&msft&*%-tz>&m 
v^^^sy/uy^ffi (s o 1 - g e 1 

process) lei 9 ^lcSS®i-C*# 5 Q ftfc\ -hIB 

#fti-**5.K«»ft<, *r«i^« (a) t^matbT 

<, JP*^»tt^JR^*S:t>o#«MfcK (A) T'ft# 

[0 0 5 4] rftfe£«-Sfc*ife£&ff-*-*3ife5c«« 
flfitfr (B) ©tfCt), #fC»4L^t©tt, ^-T*- 

jt^n-fe^Offi^fct^'t^JtftS. 

[0055] (a) h ^mmmm- (b) 

9 7 ~ 9 9 : 1 . i 9 KlilO : 90~97 : 3 

-c&sr him* ^mm-frm* 3&m%*mxh 
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mmm> 1 mm%^mxh 5 1 , »*M!i:isi±©»*tt jl 

[0 0 5 6] 3. hy6iit#4i (C) 

(A) 3 IkTi&mffi'&fc (B) fciB*.-C. /nFy 

(c) fttf* (d) asfflv^ns. *»w 

7°n hygW/n hy<r>Wig.k-?u Y^^fcrn-fZ 
Kflc (#3PJm47K (D) Srfflv^) 0«flElcJt«i-5 10 

[0 0 5 7] t°o h iH£>£i±f+Jj-3J (C) itttt, 7° 

tun, » ^/u*^ * 

30 

[0 0 5 8] «M«Hftit«) + T?t» S£ttg/$ ? *#<, # 

-y--r x j $>&m-mm&& t <vm&temm<v*:z § £ 

LT, ^ixe>*«Hft»i:fl!l©»*fiffflL-r'bJ:<, £ 

[0059] h>&mmtt5-m co ©sawswt, 

W**St (A) &£tf3&7tmffiW&& (B) «£f+4 

v\, *©^sa*5fi*tt*»rc*>6i:, itro/p h 40 

(t#*^Pi-5^i-i5M*Lv\ aflftt, ynhygi 
ttft-S-ffltfifc (A) t (B) W-g-H-ftl 0 OSft^lc 
*fLT 5 0 0 B#©!fe«rfflvvfc»&- 
<t>5<, $#©Sfc£ffll,>fcJ§-S-Kf4BI#ig 
Ci&i><4otL*5fc6. 5 0 oa*gBtlTl--r?> 

[0 0 6 0] 4. 7k (D) 50 
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(a) . 3®.7t&mmm# (b> s.^t»d h>e*ttf+ 

5-M (C) I-JDXT, * (D) iSffl^feftS. *38IBfc 

*3v>rtt, * (d) (4, ^p hy^a*«J(-e»-f-?>/c 

«rfiaH-5«*»±, tW^d hy^«otH 3 o + 
bt£<9. :©h, o + SH 1 ***©**^-*-***. $ 

[00 6 1] 7kJ4, jKMSI-Eftt LTftfflf'SB*^ S'J5£ 
-T5B#oJDS^T(-*5^T, K*K:*A**b-5. 

ALTt)«t< > «&^j«r5Kfc***JK««:# 

tt« Wli^y^SJei^fcTk^^ftSr^^-fr^ 7k£ 
3 &7C&fil«itftSr^j£-tS r fc #3* L 

[0 0 6 2] R^I'^tA^rffi** (D) 

7°c h^<5*tt©ffi-ettJ:v^s, * (D) 
14, 7°n Nve^ttK^filC^LT, ii^l~6 0fifi 

%totr?n h^fcm&&®t>in-r. 6 0S* 

*Sr^T?«fiH-r5il©»«', Bffl\c£^xm<Dfr 

4(46 0S4%*iffljtfev^i:*sa*U^ ro±?4 
* ©^414, «W«ffrofl|fiKJt (#J*«W«»Wi:<S7k 
tt«flBt»fi^iks|8) > 3ft?E*«fl|ifi(t:©*, /ah 

[0 0 6 3] ^fjic, «HJ^ct3v^T^4, 7k (d) t,zM 
tlx. 7u hxo&mzxioi&mzitztcMz., fcm*. 

f-vs, mm^tm'uy^ Sm^f-v>. T-/fP7 
/p hH£ol^«£l«^±$fflLT<bil'\ ^w^, 
ifflJOT'o h>"(2a^l«t<75^ffl(4, Tkfcltro^i 9 
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[0 0 6 4] 5. -£©{lil©tt;tj&# 

(a) , zft.7iMffimm.te (b) „ -fn wm.^^- 

#J (C) Stf* (D) <D^Ks **MOBWS:Sl<Ct>* 
[0 0 6 5] Mitf> ffi^J (F) ©4§££#«lf5 

mzffimit LTfflv^ar t^-e#5 0 rsufcutafli 
#j i ©Sfntt^ b # ? xffi&RXf* ©IS^ v ^ r t 20 

I^JPtWii^^fc, Sf*L<ttM^l 00pm 
WT, ±5»*U< li2 0/im£tT©'t>©**fflV^tL 

l/T fit, 0310* (*) ^iu#«f--rx©t 

[o o 6 6] ztibtfyxim*micmAi-z>ffi\a*, 30 

^(sol-gel) Sft**5*ftlrffl^5:ti« 
[0 0 6 7] 6. h:H5*ttiS*JJ:lH:©»ifc 

*wn<oy°u h^fcm&mz. gflSLfct*^. 40 

(B) . -fu hy&m&ftli-m (C) % (D) Sr 

4^IC (A) £3&5E%tiMt£ft (B) t^^g^-tcj; 
[0068] ftmto&ffiXft^tzJ:?^ Gm*Kk& 

i.SH©S®Ctttt-*j-£, 3ft5c*«*»#fc.fc5»?(M4 50 
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[0 06 9] *%^©-/a h >-eS9ttJR-Ctt» 

tss^sc (a) 1 3^7c^is«Jigfr (b) t©raK#w*s 

J: »^i5^©9J|jf, EP*>IH© 

&&m±.mm-tzz.k\cx*), ^m^nmrnvtc^x 

[0 0 7 0] ifWn<oyu hHrSMMKii, ft 

©i) ~5) tejfc^saoa^ss^fefcioflssi-s 

Sr#ft^ii:-5r t S-J: t) , //W-^/U (sol-gel) 

2) ^mmm., z^Tmrnmrn^w^-f^m^m^ 

/pa— /uSr#SS*5rt{cj:!9, Vfrffr (s o l - 

gel) RJS£fT9*fe, 

3 ) 6, ^ c fr^mmw k &m - =t s 3 ^ 

4) 0>&%<ommmmft*Bj&\,x*s^xjm®%m8. 

5) *>&*»C«>^r««Jt*»e>ft5RSrffl*L. rix{C^ 

-v—<D®mzmte^x&mzittc'&\z s o 1 - g e 1 

yD■fe^^^TV^, ^{-^©^^n K 
[0 0 7 1] 1) Xi4 2) ©*}£T*I4, mf^Lfc 



(10) 

17 

«£ 5 Gmmnt 3 fc^l-sao*** 

T^a * v- K«* © J; 5 ftJP*#A¥tt&«^*g£ t o fc 
^■ttSrfWa-rS-tfCtS. *fc. 5) ©*ife-ei4, 

s o 1 - g e 1 -7n±xtp\z.iim®)W*&ffi&itXi> i. 
<, KiUfcllfc, J: 10 

[0 0 7 2] -t LT> *^PJf4, fjiiLfcifc'PO, * 
Wfeft (A) , &«-B3M££*^1-3 3ft5e3K«*i6 
* (B) „ hve#tt##JW (C) . RV* (D) 

»Sitl2fil^WffiA^WfEl) Xf±2) © 
U\, 20 
[0 0 7 3] *»W©:/n H>e^t4^©iM3t^ 

Jfefco^TiS&fciBE-f-Sfc*, ituiELfcl) Xtt2) 

t Lxmm-rz&mr m<Dm^m\tmmt 
l-c i o omm%*Mz.ft\<^Mx>%m\c 

[0074] r 5 LtzlM&ftM&mmik&mt LXH. 

3-->->7>\ f F7-t-^h^7V, XI4, rtt 
K 7i-;l-H)iFaf-/v'7>', Vfcv'? V, 

>\ 7F7-n-7*h#->^^ X h7- t -y 

/ustptc, es^^x/i' 

[0 0 7 5] f?l©XgT'tt, ig^ft&SS (G) 

Srfflv^-CtJ:v\ mm (G) iLtB, -JttWfctt.** 50 
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7>> v'tJrtyfrox-f^Wffl$tl5«S, rtt 

b\m%.ztizh<axi*te<^ ^mvom^&mT 

[0 0 7 6] £?>|C, 3U©X®t?l4, Jt^«*^2 0 
RhT*, froa&tfl 0 0°C«±©te^£2§^i:{#ffl 
LTfclW r©Kt Jfcf&«*;js 2 0 £A_h©{fr£iK>l±, 

t7)5T*t5©T-if$Li'\ — teiUoo 
"C£Jl±©ft^l4, iPll&-ffl^Jt;©afc4>**fc»§f 
L> ®®Ltzit&y>)tf&W£t*X'^W&£ft. ±9181 

fc, Wl^«i:LTJt&l$#^*©{gV>k© (0iRt4*# 
filOOKT) «:JH^fc»g-Ktt\ »fJUfc^»Ht 

±IBLfc2o©^i4Sr*-r5^^©Afti0iJi: LTtt, 

KSa^w^ fti^Devy, ftis^u'^. 7-y 

[0 0 7 7] &^T\ ^2©XST*f4, Bl©lSf# 

fc, xS^fKi&{li-r^fcfc, H»igtf2roiS^ 

— Wku, znb<oEm&m&fiz.m<&Lxhi:i<\ 
^3©xs-c-{4, ^mmmm^^-^^h. =>— v 

^©^©^feicj: vmvtb Ltz'&, ^4©XST*I4, 
tKX(4*^©#?ET(^ £m.frb 3 0 0°CS**T'© 
&MV>n&XlMm-?>^t><4>Z> s o 1 - g e 1 y°a-tx 

SJDift, ^-h^u-^lc±5J!)PJI*pll!i#, ^*p©*& 

[0 0 7 8] mffE 1 ) ©*jfe"C»±, ±fem3©XST'# 

ofc^ N Tk^T-^pfiT-effoTt) iv\ '©<t5i-7k^ 

a^Wl-er 0. fJ{dMtT.J;t)^ft^ttftt), 

fc JP*5M¥ ic <fc 9 ^fiK b fc 7 / -/Ht*Hlfcictt*r ffi A 

#H^Xf4*©ff?£TT'l4, Jg^t-*5r^^-arfc^ffiT* 
©^ • Wh^jg- )Kt , ©^7K4$rJ;'9 7v#< 

1 0%i»5> 1 0 0%©P^Sr}tL, «PK:ft^Sft*s 1 
o o %fcifiv »k if, <t 8 Sb*6<)fc*P7k5^|^S r. u » 4 



19 

[0 0 7 9] £<bl~, HtifE2) (DlSfeX-n, fiMVlW. 

-;l/I^Xtt$f|:07 a — tr £ it £ „ 
C1<7)*S\ (1) £|i?H§t^ *-T/u=i-/uJl-g- 

*S. IS (2) 0*fttfflV^nS7A'3-A'li, ^sts 
/K JV-fv/*./— ;K n-/n/V-/K n-7*9/ 

3-/Ut*i©^ltli. TOU=i— VP : tK= 1 : 9 9~ 

9 0:1 0<O\)C&tmiZ^\ ::t\ Uti-T l\>zi — )V 20 

^^#H^t (4. i o %a»e> i o o 

%©WI*»U ♦Sftcft^SftUlflE* l 0 0%lcifiv^i 

[0 0 8 0] ^4(DXS{Cjo(t5*PiftfiSl4> V)\<>f)\> 

rtl±*v\ tt*tt#fc«SS;h.*v\is. ant, io» 

m~ 1 mmCOJp^ti-^, 

[0 0 8 1] 3^^«itfr(7)^S:Jnji1-?,fcfe 30 
SKJ: oft;** 3*15*: ft, #Jx.«T>^T^(Di& 

[0082] ^<D£?\c\_xntbhtz-7u h>-Bmi±m 

xhmntcyu h >&m&z*i-mmm£#mmwtM£ 
mxh<9. mMmm<nmtLxftm\z-m\,^-btfxz 40 
So imm<r>-7v hy&m&m&Ri^xm'&mfcki-Z) 

So 

[0 08 3] 50 
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[0 0 8 4] 

(1) K*7k#Ic 

l£*t*L T G/DTA3 2 0) KT»l3£Lfc. BSWU 

a^9 o~ 1 3 o'CT-as^^igc u ft^ic^ta 

©fi*« / >tt*©»38l::J:5t>«)i:#x.fc. ffioT, # 

[0 0 8 5] f¥#jfc 
(1) 

7"n h^e*tt»Sr, S»#ffl»T, 1 4 0*0*- TV 
[0 0 8 6] (2) hy^ttf¥« 

(MEA:Membrane Electrode A 
s s emb 1 y) Sr{fig!Lfc 0 n.f5.it¥J W-?** 

mfemw. (y7hnym 1 2 6 od zm^^xmrn 

fco. 1 h z ~ 2 mh z ©fit 4 ffif >f y f-y 

Kts. ±mm^xa. mm • wwiwtj'^/nt. 

wSOSSrfirofco ft^ffii LT l 4 0T.X<nfflfem&7F 
Ltz 0 1 4 0' : C^C*5V^T«, jBSWrtSriOffi (5SLEE) 
L-C8iJ££fTofCo 
[0 0 8 7] HJ£fiSJ 1 

6 5 0 (fi*¥*9^*6 5 0 : ft3fc#yHtt 
IK) 75. Og (115. 4mmol) ^Atv ? iiscV^T 

3 - h y ^ h dr y /w^d t° /m" y ->r^- h (ft m 

i/Jj3-Vtt«, ^fpiS TKBE-9 0 0 7] ) £5 
7 . 1 g (2 30. 8 mm o 1 ) A*X, S*#H^T 6 
OiCM -tl 2 0mm<4>i< grF0>J:5&RJ& 
5rtTofc 0 WfejxfcttWJfcttftSrH' -nmr (DRX 

-3 0 0, 7*JVj}-#M) t*LttI5, *«hy 

i h ^v-> y y r- h 7 y f- t'yt^f -> k t 
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i 9 L-cfcbtifcflS'&fcH:. AP7K#fl?tt-> y /us 

K«t8lil«4. 9fi*%-C$>5 0 
HO (CH 2 CHj CHj CHi O) „ H+20CNC 
H 2 CHi CHz S i (OC 2 Hs ) » -» (OC 2 H 
s ) 3 S i CHz CH2 CH 2 NHCOO (CH 2 CH 
2 CH2 CH: O) „ CONHCH2 CH 2 CHz S i 
(OCz H s ) 3 

[0088] m<o*ma*&m&i' v *mt&m<r>& 

SB Sfet, #!)fh5^fl'^ya-/i'# 1 0 00 10 

««W^F-* 1 0 0 0: ftftUfc^ttM) Xtt# y 31 
f-l/y^y 6 0 0 6 0 0 : ft 

3t#fi3Ktfcit) £ffl^T|B3«ro®S£m\ i^*iSlcJP7K 

[00 8 9] (fi£*©fEHi:»IR) *iM)ih^ 

■>!)^i;7h7^f^t*->Ki. og^r-ry^n 
^hy>si (fp**e^ttS!) 1. ogwy^n/v 

U l^ra»L<»#Ufcm, rtg9cmO!lfy^fl/ 20 

0 *fc>M8ft&*AU i2NpFfl*PfiU 
[00 90] 2 

HJ£0iJl fc*SV*T, h y Vg?£0. 5glK; 

[00 9 1] HJg^J 3 

5 0©ftfct)l^yfh7^fl^V^!J3-;l'#2 5 0 30 
(7^K!)yfttia 9^7?* V y 1 . 

[0 0 9 2] HJt^4 

HJSW 1 (c*j^t. i/m*o. 5 g fflv\ 

mi tra«icu-cBi«r»rtufc. 

[0 0 9 3] HJfctfiJ 5 
^JS«1(C*J^T. ^^i/^ hy ^5:0. 75g| 40 

[00 94] HJfc0iJ 6 

HifiM 2 {C*Jl^T, ^K^^P-VSrO. 5gJPxfcrt 
[0 0 9 5] HJ£0<J 7 

#y r F5^f I'yt+v'KO. 67g, 7^-yUhy 
iF*^->7y 0. 33gW 50 
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y/o/V-/H. 0 g \Z®M Lfc 0 £ t ttSU 
Id, h y yg?0. 5 7g, M/P^fy (ft 

ft&miM) 0. 2 8 gHy^f/V-yn. Ogtc 

[0 0 9 6] HJg0i] 8 

tn-7*^y-/W9 0 : 1 O^^^^ALfc * t 

[0097] mmm 9 

mm TPF 7 OE-0 0 1J (ft|££tt 7 0 u nn JKJi 
Si 0 urn) £0. 1 g ^Px.fc^i^l4, H1>S0<.1<!: 

[0098] %mm 1 0 

5 oo^oi'jKyr Yvtf uy^y 3— ^# 100 
«icLTBg«r»fc. :«wyrh7^i/^y3 

-/U# 1 0 0 OSv*— a — * — (cj; r)ff^3 /imi45 

J;5l-S^t. (E-TEKttM, 

&ikO. 30mg/cm ! , |g2 0mm) Sr^OjS]® 

v\ *ic-fe:7Hasi 0 o°c, j}*&t)3%j£^ $*mm. 

6 0mL/mi nCTif Lfc, 7K*f±, 
/^7-SriiLTiP®L7t 0 «?HltH7JttBe(4, 
SJSKtt (77 Foy?±E 1 2 6 01) ^fflV^Tffl^ 

[0 0 9 9] VcMtm 1 

DuPont tt®, ffifpig rNaf ionll7j « 

[0100] vcmm 2 

ntem 7 (cfc^x, ^yfh7ifvy^y3-;H6 

SOCD^'PtC, ^yifl/y^ya-;Hf6 0 0 (ft 

yo. 5 g< ^V^^ h y XilSrO. 5giLfc^iJW 

W«*St«s^*JS^ 2 a*sis± i * o T ^ S. 
[0101] JtUs^ 3 

HJtCT 1 {ctj^r, ^y^hyyi^o. 2 5 git 
tc^tumi*. mmm 1 1 risk: Lrrnzmc m>ti 
tzmz, KsiasffTi 4 0 tckt 3 strains u 

fifissij^s (-tj^-mi-xmm. tg/dta3 



23 

20) ict2 o o°c*X'mm®'pt>mmtsfii*. n^w 

0%Xh^tz o 
[0102] VcMm 4 

fc» L-T 1 Nl£Sg£0. 5 gffl^7c£Uf-fi, 

[0103] HJfc#iJ 1 1 

y x hy^^WV^y =i-/U# 6 5 0<Di J tt)'9 \il , 1 10 
2-^7-^-/1- (t*7^f7^^{ti) 20. 2 
g ( 1 0 0 mm o 1 ) , *IU£K» LT^iCD 3 - h U 

m h y ;wt°o tvw^ y>r^- h (49. 5 g ; 

2oommoi) zm^tz^ t &.n>tt. mmmi tmm 
mLtz 0 mbtitdt&m-z. ^y^h^^^uv^ya 

^— /K ^^y-^^-— yu^ir'Ov 1 ^-— ^®(-oi/>T'b(^ 20 
«tf>Kj&&m\ h y3i ^df->v/y,>^^ba5liT^g-T? 

£>5::£&^S!gLfc 0 £(b(C, KxTJ^TS::^ — * 

^-g-f'li, LT h !)i h^->->y/uS 

h y a hdf^vy^t^Lfctrot^s,, 

5^* h y 31 h * y /Hk * v s?*— a> 1 . 0 g ?r 30 

fflv>fc:i«^fi, *««s|2i|^«Hc:LTBSSr^L 

fco nfeat^r-, njte^jiwtrotittf?L-cs!v>Bi^# 
[0104] Hifcfiaj 1 2 

1©^ ( h y 31 h^v-->y/p) Jrtw (■?y'-?y>r 

*tiM) zm^tzz. butu*. mmm2 tmrnm^xm 
•>•> y A'XroFflii^ f- 8 otw? -c ^-efe^o 

[0105] §£i6#| 1 3 

mM&n 2103^^^ t^fT-h!) ymnmzo. 78 
g t Ltz&<t\-iz. mmm 1 2 1 mm^^xm zmtz. m 
mmi 2 tmmm^, itm^m^m^ntz 0 

[0106] %M$ 'J 1 4 

mmm 1 2 iitJv^T, ( h y 31 h ^ v-^ y ^-^ 
?y<D{Xt>*)\c^ \?x ( h y 31 sdf-->v-y yw) ^-y-y 
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1. 04 gt Lfcrir^fl-I^ j|ifc«l 2 irfHJIiS-L-C 

[0107] mt&m 1 5 
(jg^wfisffiit!K^) ?i/-?7. v y 

^j2tisnsict-c^^#fc„ ^(4^fex\ mmxh^ 
tz„ mmm 2 1 mmmtmwtmm hntz 0 
[0108] ttmm 5 

mmm2!,cto^x, *snjxf+->->y^!)rh7 
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